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Executive Summa

The Milford Power (“The Project’) is a proposed 560 MW generating station located in
Milford,Ct. This study assesses the impact of interconnecting the proposed generating station
into the Connecticut Light And Power Company’s (CL&P, an NU System Company) 115 kV bulk
power transmission system. Presented are results of detailed analyses determining CL&P's
capability to interconnect and provide transmission service to The Project. Included are
preliminary non-binding cost estimates of any needed transmission construction and the
identification of any potential restrictions in Devon and adjacent areas in Connecticut
associated with increased generation in Devon.

The point of delivery is the NEPOOL PTF system.

Addition of the Milford Power generation slightly reduces the existing Devon Area Interface
limit. However, the proposed transmission upgrades associated with this project increases the
interface Iimit by approximately 300 Mw.

The following i is a summary of the transmission construction required on the CL&P
electrical network to reliably serve the proposed Milford Power. The planned construction is a
result of simulations performed on load, generation and transmission configuration models that
represent the year 2001. The summary exclude the cost and construction times associated
with the interconnection tie lines that interconnect the generating station to the CL&P 115 kV
transmussuon system

: C_L&P System Additions e
1. Upgrade the Stevenson to Trap Falls line terminal to full normal rating of 795 ACSR

conductor by replacing the disconnect switches and line protection in Stevenson substation

2. Reconfigure Devon 7R to accbmmodate the new line posiﬁon for the generator lead.
. Install new circuit breakers in the Devon substation to accommodate increased short circuit
- duty. Install 1% series reactor on the Devon bus tie to mitigate short circuit current.

Dlrect ASS|gnment Facﬂltle
1. Rearrange existing lines to bring in the generator lead into Devon substation:
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1.0 Introduction:

The Milford Power (“The Project”) is a proposed 560 MW generating station located in
Milford,Ct. This system impact study assesses the impact of interconnecting the proposed
generating station into the Connecticut Light And Power Company’s (CL&P, an NU System
Company) 115 kV bulk power transmission system. Presented are results of detailed analyses
determining CL&P's capability to interconnect and provide transmission service to The Project.
Included are preliminary non-binding cost estimates of any needed transmission construction
and the identification of any known potential restrictions in Devon and adjacent areas in
Connectlcut associated with increased generation in Devon.

2.0 System Impact Study Agreement:

The NU System Companies entered into a System impact Study Agreement (“Agreement”)
to determine the impact of interconnecting a proposed 560 MW generating station into the
CL&P 115 kV transmission system in Devon CT. The single point of delivery without specific
customer identification is the NEPOOL PTF system at Devon substation.

The system impact of The Project is the primary focus of this study. Interconnection tie
lines or direct assignment facilities are those facilities needed to physically connect a proposed
generating station to the NU System Companies’ transmission system. Transmission service
with respect to this Agreement is the ability of the CL&P 115 kV integrated transmission system
to reliably support such generation. Transmission service includes the ability of both existing
and planned facilities.

3.0 Transmission Service Avaliability:

3.1 Determination Procedures:

Under both the NEPOOL and NU Tariff No. 9, transmission service shall be available
whenever existing capability on the bulk transmission system is forecasted to be adequate to
provide such service without (a) impairing or degrading the reliability of service provided by NU
to their Native Load Customers or (b) interfering with the ability of NU.or NEPOOL to meet their
prior contractual commitments to others. Reliability of service under the Tariff shall include any
requirements of Prudent Utility Practice and any requirements and criteria under the NEPOOL
Agreement or of the Northeast Power Coordinating Council (NPCC). In determining whether
reliability of service to Native Load Customers might be impaired or degraded, NU shall ensure
that sufficient transmission capability exists to meet the following minimum requirements: (a)
delivery of the output of their Entitlements to Native Load Customers, (b) back-up of their large
generating units, (c) provision of adequate generation reserves and (d) satisfaction of their
NEPOOL Capability Responsibility during a reasonable planning horizon.

_ NU will include the effects of existing Long-Term Firm Transmission contracts, Short-Term
Firm Transmission contracts and other firm contractual arrangements in evaluating the impact
of the request. NU will not include commitments for Non-Firm Transmission Service under NU
Tariff or non-firm transmission service provided under the NEPOOL Tariff in this evaluation.
The study will also include the effects of any other proposed generating units in New England
which requested service from |ISO-New England prior to the application for this project.

Analyses determining NU's capability to provide the requested transmission service
performed in accordance with NU's planning guidelines on file with FERC (Form 715) and also
included in Tariff No. 9. Transmission construction, needed to provide the service, is planned
on a deterministic and comparable basis to that done by NU when it performs analyses and
plans new transmission construction for its native load. The objective is to develop
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transmission construction that is reliable, economic, industry acceptable and environmentally
sound.

3.2 Implementation Methodology:

Load profiles, generating stations and transmission system models were obtained from the
ISO (NEPLAN) full library case. The ISO (NEPLAN) seasonal model contains the best known
representations of the system anticipated within the time period of providing transmission
service to The Project. For consistency and reporting ease throughout the system impact
study, the mid-term base case represents approximately the year 2001. The models enable
exhaustive analyses to be performed in accordance with the NU planning guidelines. In
addition, the results provide an approximate measure for the timing of transmission
construction. Inherent with the simulations on the base load levels is the flexibility to determine
appropriate timing of transmission construction covering the life of the transmission service
request without extensive and burdensome intermediate load level testing to match precise
generating station construction activities. The analyses do not specifically intend to identify
differences between transmission construction unique to The Project's service request or
advancement of facilities needed to support local area load growth.

The NU System Companies use the Power Technologies Inc. (PTI) Power System
Simulator / Engineering (PSS/E) software package to perform both steady state and dynamic
analysis. This software package is widely used throughout the industry to study the behavior of
electrical networks. The comprehensive adequacy and security evaluation of the CL&P bulk
transmission system utilizes the PTI IPLAN programming language. The interactive software
allows for the automated manipulation of data sets, initiation of complex (AC) calculations and
reporting summaries of predefined quantities. The automation provides the efficiencies needed
to perform the extensive analyses in the time period permitted. In addition, the software is used
to determine and perform efficient switching operations of either existing transmission facilities
- or proposed transmission construction.

Nine powér flow base cases were used as starting point for the analysis. These cases
were 100%, 75%, and 50% of peak load levels in the summer of 2001 with New England to
New York transfers of +700Mw, OMw and -700Mw.

4.0 CL&P Transmisslon Systém:
4.1 Descrigtioh of Local Facilities:
The CL&P transmission system located in Devon, CT is operated at a 115 kV voltage level.
CL&P is a summer peaking system. Summer loading will limit system operations. A
geographical map of the CL&P electrical system is contained in Appendix 1. Figure 1 below is

a partial electrical one-line diagram showing the CL&P 115 kV transmission system in the
vicinity of Devon. -

Milford Power 5



Figure 1
Existing CL&P 115 kV Transmission System in the Vicinity of Devon 7R.
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4.2 Thermai Rating

CL&P designs and operates its transmission system incorporating the flexibility provided
with using variable (normal and emergency) thermal ratings. Transmission line components
with variable thermal ratings allow the use of elevated currents over discrete time periods. The
elevated current carrying capabilities are designed to maximize the capabilities of transmission
line components by accepting minimal loss of life. The ratings are also used as a integral part
of acceptance criteria when analyzing post-contingency conditions. The following sections in
this report make frequent reference to thermal loadings in relationship to the emergency
thermal ratings of transmission facilities under base case and contingency conditions.
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The integrity of the 115 kV bulk transmission system is maintained after operating at
elevated currents (12 hours, 4 hours, 15 minutes), by reducing thermal loadings to below
emergency ratings by either system operator intervention or a change in the generation
dispatch or load profiles. For operation above Long Time Emergency (LTE) and below Short
Time Emergency (STE), the thermal loadings must be returned to below LTE within 15 minutes.
This can be the result of dispatcher intervention or automatic operation of transmission or
generation facilities. After a daily peak load and before the next daily load cycle for operation
above normal and below LTE, the thermal loading must be returned to below its normal rating
within 12 hours during the summer season and 4 hours during the winter season.

5.0 Results

Testing design criteria contingencies determines the impact of interconnecting the
proposed generating station into the CL&P 115 kV transmission system. The objective is to
investigate the thermal and voltage behavior of the transmission and distribution systems to
these disturbances. The approach is threefold: 1) verify the adequacy and security of the
existing system; 2) assess the impact of interconnecting the proposed generating station; and
3) if necessary, identify transmission construction to meet acceptance criteria that eliminate
unacceptable operating conditions. The following sections reference tables containing
summaries of thermal analyses. These tables are contained in Appendix 2.

The objective of this System Impact Study is to provide a reliable connection for the Milford
Power generator and maintain reliability for the customers in Connecticut.

~ 5.1 Thermal Analysis:

Except for radial lines, all single and several double element contingencies were simulated
on the CL&P system. Appendix 3 list all the contingencies tested.

Table 2 in Appendix 2 shows the summary of the loading of the lines that were overloaded
under contingencies and that affected the Devon Area Interface Limits. It shows the loading on
these with and without the Miltord Power generation. Table 3 shows all the lines that were
overloaded under contingencies in this area with and without the Milford Power generation. The
Milford Power was dispatched against the other generating units connected to Devon and
Pequonnock substations. Specifically, approximately 350 Mw was dispatched against Devon
gas turbines and Devon 7 & 8 and the remaining 210 Mw was dispatched against the
Bridgeport Eriergy units.

Addition of the Milford Power slightly increases the flow on certain critical lines for some
contingencies. Specifically, flow on the Derby Junction to Trapp Falls line (1560 line) increases
by approximately 3Mw for the loss of the Derby Junction to Becon Falls line and the Devon to
South Naugatuck line (loss of 1570 and 1580 lines) and for the Stuck Breaker (4T) in
Southington. This in tum reduces the Devon Area Interface Limit by approximately 15 Mw
without the transmission upgrades.

Voltage performance of the system had minimal change with the addition of the plant and
the associated transmission upgrades.

5.1.1 Base Case Loadflow

The thermal analysis is based on a 2003 summer ISO (NEPLAN) full library case based on
1997 assumptions . The Northeast Utilities load was scaled to meet the projections in the NU
Economic Load Forecast. The New England load was then scaled to match the 2001 summer
load in the CELT report. Generation was added at Bridgeport Harbor and Millennium (near
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Carpenter Hill). The dispatch was based on an economic dispatch modified to make sure that
most of the generation in Southwest Connecticut was in service.

The areas outside New England and New York were reduced to provide a more
manageable case.

5.2 Transmission Upgrades

The following list contains the transmission upgrades necessary on the CL&P system in order
to interconnect the 560Mw Milford Power generating station at Devon without degrading the
Devon Area Interface Limits.

CL&P System Additions

1. Upgrade the Stevenson to Trap Falls line terminal to full normal rating of 795 ACSR
conductor by replacing the disconnect switches and line protection in Stevenson
substation

2. Reconfigure Devon 7R to accommodate the new line position for the generator lead.
Install new circuit breakers in the Devon substation to accommodate increased short circuit
duty. Install 1% series reactor on the Devon bus tie to mitigate short circuit current.

Direct Assignment Facilities
1. Rearrange existing lines to bring in the generator lead into Devon substation.

5.3 Interface Limits

The proposed transmission upgrades associated with the Miiford Power Project improves
the export capability out of the Devon area by approximately 300 Mw. The Graph 1 in Appendix
4 depicts the improvement in the interface limits

The Devon Area Interface is defined as the transmission lines in southwest Connecticut as
shown in Plot 1 in Appendix 4. This is a closed interface. There is approximately 2800Mw of
mstallled generation (mcludung Miiford) wuthm this interface and it has approximately 1800 Mw of
peak load.

Graph 1 in Appendix 4 shows the Devon Area Interface limits at 75% load level as it exists
today and the interface limit with the proposed transmission upgrade. The load flow plots used
to derive these interface limits are in Append|x 5.

5.4 Stability Assessment

The stability assessment will be covered in Part 2 of the report.

5.5 Fault Duty Assessment

Short circuit duty has been calculated for Devon and the surroundlng busses. The changes
in fault duty are highest at Devon. Table 4 in Appendix 2 shows the existing and expected fault
duties at Devon and the surrounding busses.

‘The fault duty assessment is based on two 17% @340 MVA generator step-up
transformers (GSU)
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Addition of the 1% reactor on the Devon bus tie substantially decreases the fault current at
Devon, Devon Swithing Station, and Pequonock substations. Seven of the existing circuit
breakers at Devon are presently being changed to 63Ka breakers as part of the Bridgeport
Ehnergy project. The remaining breakers at Devon will be changed to 63Ka breakers as part of
this project.

Even though the fault current at Devon Tie 88 was approximately 60 Ka before the transmission
upgrades, the maximum fault current any breaker was subjected to was approximately 50Ka
due to the breaker configuration at Devon Swithing Station. However, addition of the 1%
reactor at the bus tie in Devon substantially reduces the fault current at this location.

5.6 Summary

In summary, the following list contains the transmission construction necessary on the
CL&P system resulting from interconnecting a 560Mw generating station at Devon.

CL&P System Additions

1. Upgrade the Stevenson to Trap Falls line terminal to full normal rating of 795 ACSR
conductor by replacing the disconnect switches and line protection in Stevenson
substation

2. Reconfigure Devon 7R to accommodate the new line position for the generator lead.
Install new circuit breakers in the Devon substation to accommodate increased short circuit
duty. Install 1% series reactor on the Devon bus tie to mitigate short circuit current.

Direct Assignment Facilities
1. Rearrange existing lines to bring in the generator lead into Devon substation.

Section 6 0 develops preliminary transmission construction costs for the facilities identified
above.

6.0 Transmission Construction:

The transmission construction proposed in this feasibility study may or may not require
local or state regulatory approval. NU cannot predict the success or time line under which
approvals are obtained.

The construction costs included in this section are preliminary estimates based on 1998
dollars and do not obligate the NU System Companies to construct such facilities based on the
estimates provided. The estimates contain a level of accuracy that gives The Project the
magnitude of the costs associated with construction of new facilities. More detailed costs
estimates would be compiled following additional commitments by The Project to proceed with
additional facilities studies. The following sections describes in detail the characteristics of each
planned transmission facility.

Table 1
Transmission Line Upgrade Data

Line # Terminal Present ratings New ratings
Identification . N/LTE/STE N/LTE/STE

: MVA MVA
1560 Stevenson- Trap falls 144/165/193 221/221/221
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Descriptions and cost estimate for transmission construction associated with the proposed
Milford Power generating station are as follows:

A. System Upgrades

1. Upgrade the Stevenson to Trap Falls line terminal to full normal rating of 795 ACSR
conductor by replacing the disconnect switches and line protection in Stevenson
substation

The estimated cost for this upgrade is $240,000 in 1998 dollars without AFUDC

2. Reconfigure Devon 7R to accommodate the new line position for the generator lead.
Install new circuit breakers in the Devon substation to accommodate increased short circuit
duty. Install 1% series reactor on the Devon bus tie to mitigate short circuit current.

The estimated cost is $3,500,000 in 1998 dollars without AFUDC
Direct Assignment Facilities

1. Rearrange existing lines to bring in the generator lead into Devon substation.
The estimated cost is $500,000 in 1998 dollars without AFUDC

This system impact study report does not address the allocation of cost responsibilities for
the proposed upgrades to the CL&P transmission system. This allocation will be determined in
accordance with the NEPOOL allocation procedure in effect at the time 18.4 approval is
requested. Identification of transmission construction costs are meant to support the
maghnitude of construction required to interconnect the proposed generating station.

7.0 Conclusion: . : -

The transmission up-grades listed in the summary are adequate to meet the NEPOOL and
NPCC reliability criteria and provide a srstem that can be reasonably operated. This conclusion
is based on thermal and voltage analysis. Stability analysis is required to confirm this "
conclusion. The stability analysis will be included in part 2 of this report.
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APPENDIX 1

DIAGRAM SHOWING GEOGRAPHIC ARRANGEMENT OF THE ELECTRIC POWER
SYSTEM IN THE VICINITY OF DEVON 7R
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Existing CL&P 115 kV Transmission System in the Vicinity of Devon 7R.
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APPENDIX 2

TABLE SHOWING LOADING ON CRITICAL CIRCUITS IMPACTED BY MILFORD POWER

SHORT CIRCUIT DUTIES IMPACTED BY MILFORD POWER
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TABLE 4

Milford Power Fault Duty Analysis
Fault Duties in Kiloamperes

Substation Voltage Breaker Rating Existing Fault Current New Fault Current

3LG 1LG 3LG 1LG

Ashcreek 115 kV 40 24 18,5 245 189
Baird 115 kV 40 35.6 29.3 346 285
Beacon Falls 115 kV 25 8.9 6 9.1 6.1

Devon Ring #1 115 kV 63 60.1 62.5 518 55

Devon Ring #2 115 kV 63 60.1 62.5 528 523
Devon Tie 88 . 115 kV 50 59.2 59.8 48.9 48.1
Pequonock  115kV 63 52.8 60.6 55.3 61.5
Resco ~  115kv 40 31 268 315 273

Stevensoﬁ 115KV 25 2241 174 18 '14;'1'_



APPENDIX 3

LIST OF CONTINGENCIES
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APPENDIX 4

INTERFACE LIMITS
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APPENDIX §

PLOTS OF CASES USED TO DEVELOP GRAPH 1
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CASE SUMMARY
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